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Exercise 1 (Hypercube solutions to (GW))

[Ezercise 8.3] Suppose that for some graph G, the Goemans-Williamson vector program (GW) has an
optimal solution whose vectors are all contained in the set {—%, %}d C R? (for some d < n). Prove

that then the integrality gap equals 1; that is, there exists a cut in G whose number of edges equals the
optimum of (GW).
Exercise 2 (Coloring 3-colorable graphs)

[Ezercise 9.2] Suppose that an algorithm is given that, for every n-vertex 3-colorable graph with maxi-
mum degree A, finds an independent set of size at least cn/A'/3, where ¢ > 0 is a constant. Show that
using this algorithm, we can do the following:

a) We can color every n-vertex 3-colorable graph with O(A'/3) colors.

b) We can color every n-vertex 3-colorable graph with O(n'/4) colors.

Exercise 3 (Frankl-Wilson inequality)
[Ezxercise 9.4] Use the polynomial method to prove the Frankl-Wilson inequality:

Let p be a prime, and let d and s be integers with d > s > p. Let F be a system of s-element subsets of
{1,...,d} such that for every two distinct A, B € F, we have |AN B| # s (mod p). Then

Iflsjz:é(‘j).
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